Autophagy in coxsackievirus-infected neurons.
Autophagy is a process to engulf aberrant organelles or protein aggregates into double-membrane vesicles for lysosomal breakdown. Autophagy is a protective process against some intracellular bacteria and viruses; however, it is also used for replication by some viruses, such as poliovirus. We recently found that coxsackievirus B4 (CVB4) also induces the autophagy pathway and activates the calpain system for replication in neurons. Notably, the inhibition of autophagy with 3-methyladenine (3MA) reduced calpain activation and virus replication. Calpain inhibitors also reduced autophagosome formation and virus replication. This finding indicates that calpain and the autophagy pathway are closely connected with each other during the infection. Interestingly, we also found that 3MA and calpain inhibitors enhanced the caspase-3 specific cleavage of spectrin during CVB4 infection, suggesting that autophagy inhibition by these drugs triggered apoptosis. Thus, autophagy and apoptosis may balance each other in CVB4-infected neurons. Here, we show that inhibition of caspase with zVAD increased autophagosome formation, further proposing the cross-talk between autophagy and apoptosis in CVB4-infected neurons.